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Abstract 
Objective: To describe challenges associated with the medication use process and potential medication safety hazards in an Ethiopian 
hospital emergency department using a human factors approach. Methods: We conducted a qualitative study employing observations 
and semi-structured interviews guided by the Systems Engineering Initiative for Patient Safety model of work system as an analytical 
framework. The study was conducted in the emergency department of a teaching hospital in Ethiopia. Study participants included 
resident doctors, nurses, and pharmacists. We performed content analysis of the qualitative data using accepted procedures.   
Results: Organizational barriers included communication failures, limited supervision and support for junior staff contributing to role 
ambiguity and conflict. Compliance with documentation policy was minimal. Task related barriers included frequent interruptions and 
work-related stress resulting from job requirements to continuously prioritize the needs of large numbers of patients and family 
members. Person related barriers included limited training and work experience. Work-related fatigue due to long working hours 
interfered with staff’s ability to document and review medication orders. Equipment breakdowns were common as were non-calibrated 
or poorly maintained medical devices contributing to erroneous readings. Key environment related barriers included overcrowding and 
frequent interruption of staff’s work. Cluttering of the workspace compounded the problem by impeding efforts to locate medications, 
medical supplies or medical charts. Conclusions: Applying a systems based approach allows a context specific understanding of 
medication safety hazards in EDs from low-income countries. When developing interventions to improve medication and overall patient 
safety, health leaders should consider the interactions of the different factors.  
Key words: Medication safety; Emergency departments; Low-income countries. 
 
 
INTRODUCTION 
Background 
Emergency departments (EDs) are prone to experience 
frequent medication errors.1,2 Among the contributors include 
factors inherent to the practice of emergency medicine 
including: the fast paced nature of the work, unpredictability 
of patients’ medical conditions and that of the clinical work 
flow as well as the frequent use of “high-risk” intravenous 
medications.2 Previous research has also shown that poorly 
designed technology3, physical workspace, and work 
processes in EDs can contribute to errors.4  
 
While it is impossible to completely avoid medication errors, 
EDs in many high-income countries have successfully reduced 
medication error-related patient harm through a combination 
of interventions including, redesign of the physical workspace 
and work processes5, implementation of order 
review/medication reconciliation programs6, interdisciplinary 
collaboration and teamwork7, and use of health information 
technology (health IT).5,8,9 In contrast, many hospital EDs in 
low-income countries such as in Ethiopia are far from realizing 
the benefits of resource intensive interventions such as health 
IT. Nevertheless, there may be opportunities to improve 
medication safety in such settings through application of 
systems thinking and redesign of the patient care process.  
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Currently, the field of emergency medicine is slowly being 
introduced as a distinct specialization of medicine in 
Ethiopia.10 Although efforts to develop formal EDs in Ethiopian 
hospitals began in the early 2000s, a major impetus for such 
development came from the Ethiopian Hospital Management 
Initiative—an initiative launched through a partnership 
between the Ethiopian Federal Ministry of Health (FMOH), 
Clinton Health Access Initiative (CHAI) and Global Health 
Leadership Institute at Yale University.11 One key output of this 
initiative was the Ethiopian Hospital Reform Implementation 
Guideline. Introduced in 2010, this guideline served as a 
blueprint– and consolidated support for reorganizing hospital 
services into three major areas: in-patient, ambulatory, and 
emergency services. 
 
Formalizing the delivery of emergency medical services, many 
hospitals in the country have since established EDs, though 
their capacity in terms of human resource and infrastructure 
remains far from optimal. During emergencies, patients are 
transported to such EDs by family members and friends using 
taxis (about 60%) or personal vehicles, or by ambulances 
(about 14%).12 After presenting to EDs, patients are triaged 
primarily by nurses who will then hand them over to 
physicians. After initial evaluation, patients may be discharged, 
transferred to other institutions, admitted to in patient wards, 
or stay in the ED for a short observation period. 
 
In Ethiopia, trauma caused by traffic accidents is a major cause 
of patient visit to EDs. Because of the weak prehospital care 
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services, such patients often arrive in EDs long after their 
injury. One study showed that only 19% of patients arrived at 
the ED of a major referral hospital within one hour of their 
injury.12 Other common causes for ED visits include diarrheal 
illnesses, medical emergencies, malaria, and complications of 
HIV/AIDS such as tuberculosis. Often, hospital EDs are also the 
first point of contact for patients with non-urgent medical 
conditions, adding further strain to the meager ED resources 
in the country.   
 
Importance 
Evidence from healthcare settings of developed countries 
suggests that human-factors engineering approaches can 
effectively be used to identify and mitigate risks that may 
result from medication errors occurring in EDs.13 It is not 
known if such approaches can be applied to identify 
medication safety risks in EDs of low-income countries. 
Currently, healthcare leaders in Ethiopia are primarily focused 
on building capacity through development of the emergency 
medicine workforce and the physical infrastructure that will be 
used to provide emergency medical care.14 However, it is also 
important to understand patient care experiences and barriers 
that impact patient outcomes, which are partly impacted by 
medication errors. Since ED environments are highly 
vulnerable to medication errors, a deeper examination of 
potential barriers to medication safety may provide an insight 
that can be used to develop interventions that will lead to 
improvements in medication safety in EDs of such 
environments. 
 
Goals of this Investigation 
Our goal in this research was to understand challenges 
associated with the medication use process and perceived 
barriers to medication safety in an Ethiopian ED using a 
systems approach. Towards this goal, we conducted 
observations and semi-structured interviews using a 
purposively sampled mix of healthcare professionals from an 
Ethiopian hospital ED. 
 
METHODS 
Study Setting and Design 
This study was conducted in the ED of a tertiary-care teaching 
hospital in Ethiopia. The ED serves as a training site for 
students from the health professions including, nursing and 
medical students, interns, as well as residents from emergency 
medicine and other specialties. 
 
The ED was formally established in 2009 with a capacity of 20 
beds. It was constructed using prefabricated materials as an 
annex to the main hospital building, as there was no formal ED 
space in the hospital’s original design. After being dropped off 
at the ED’s front door, patients are carried into the ED and pass 
through a small triage area, which the healthcare workers 
(primarily nurses) use to assess acuity and severity of their 
conditions. Following triage, patients are generally handed off 
to resident doctors who will be waiting in the main treatment 
and stabilization area. Patients are then evaluated and given a 
presumptive diagnosis until a further workup can be 
performed. This area also contains patient beds each located 
against the walls and separated from each other by tarp 
curtains. 
 
Following evaluation, and upon determination of a need for 
medications, the resident doctor writes an order for 
medications in the patient chart. While this seemed to be the 
commonest method of writing orders, such are also written 
using non-standard order forms including on the back of 
laboratory order slips, which may eventually sit loosely or be 
stapled with other sheets of paper within the patient’s folder.  
 
With the order written, medication dispensing primarily occurs 
at a small pharmacy space located within the ED. Dispensing 
by pharmacists is triggered whenever a patient’s caregiver 
takes the patient folder and presents it to the pharmacist on 
shift. Upon locating the prescription order and verifying 
current date and the doctor’s signature, the pharmacist 
notifies the caregiver of the medication(s) prices and instructs 
her to pay at a cashier’s booth located just outside the ED. 
When presented with the receipt, the pharmacist dispenses 
the required medication(s) which the caregiver will hand to the 
nurse responsible administering medications. The ED also has 
an emergency crash cart located in one corner of the patient 
care area. If a patient does not have a caregiver, a nurse works 
with the pharmacists to obtain the required medications. If the 
required medication is out of stock, as was noted occasionally, 
caregivers will be required to purchase the medications from 
sources outside of the hospital—typically private pharmacies. 
 
We employed a qualitative study design with direct, non-
participant observations and semi-structured interviews using 
the Systems Engineering Initiative for Patient Safety (SEIPS) 
model of work system as a guiding framework for data 
collection and analysis (Figure 1).15 The SEIPS model is 
anchored in the disciplines of human factors and systems 
engineering—which examine performance of humans and 
their interactions with technology and the surrounding 
environment while acknowledging their limitations.16–19 
According to the SEIPS model, a person (e.g., an ED nurse) 
performs different tasks (e.g., administration of medications) 
using various tools and technologies (e.g., medication 
administration sign-out sheet). These tasks occur within the 
immediate physical environment (e.g., the ED workspace) 
under some organizational constraints (e.g., policies guiding 
medication administration). The SEIPS model recognizes that 
medication errors in EDs occur not from solitary actions of 
individuals but rather due to systems that are conflicting, 
incomplete or sub-optimal which they are part of and with 
which they interact.15 A qualitative approach was followed in 
order to develop a rich understanding of the experiences of ED 
staff about potential barriers to medication safety.20   
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Figure 1: Adaptation of the Systems Engineering Initiative for Patient Safety Model of Work System to the Emergency Department 
(Adapted from Carayon et al.15) 
 
Selection of Participants 
We used a purposive sampling to recruit ED staff that 
represent persons with different levels of work experience and 
professional background.20 A total of 10 people—4 resident 
doctors, 4 nurses and 2 pharmacists—were approached and 
requested for participation by one of the researchers (EA). The 
attending physician in the ED provided guidance to recruit 
resident doctors working in the ED. Inclusion of resident 
doctors was considered essential as they were primarily 
responsible for most of the patient care and had the most 
intimate knowledge of the patient care process unlike the 
attending physician, who was not wholly available due to 
additional, non-clinical responsibilities. The charge nurse, who 
was responsible for coordinating the schedules of nursing 
staff, helped recruit nurses with varying levels of work 
experience in the ED. There were two pharmacists who were 
working in the ED pharmacy during the data collection period 
and both were included in the study. The study was approved 
by the Institutional Review Boards of the University of 
Wisconsin-Madison and that of the study site hospital. 
Informed consent was obtained from all participants.  
 
Data Collection  
We employed two methods of data collection using guides 
based on the SEIPS model15 addressing barriers to medication 
safety with respect to the five elements of the work system in 
the context of an Ethiopian ED. First, we observed participants 
at their job during which time one of the researchers (EA) took 
detailed, hand-written field notes. Each of the participants was 
observed for 4 to 6 hours at their job resulting in a total 
observation period from all participants of 40 hours. Next, we 
conducted in-depth semi-structured interviews with the same 
people whom we observed. Incidents and scenarios that were 
noted during the observations were used to elicit thoughts and 
facilitate discussions during the interviews. The interviews 
lasted 45 minutes to 1 hour and were conducted outside of the 
work hours of participants and in a quiet office location outside 
of the ED. All interviews were audio recorded and conducted 
in the local language, which were then translated into English 
and transcribed to facilitate analyses. Both the observation 
and interview guides were prepared and piloted by EA and 
MAC. EA received was trained in conducting observations and 
qualitative interviews and was responsible for all data 
collection. Further, EA is familiar with the culture and fluent in 
the local language. After data collection, each participant was 
given 200 Ethiopian Birr (the equivalent of $10 US) as an 
incentive. All data were collected in August 2013. 
 
Data Analysis 
In preparation for the data analysis, observation notes and 
interview transcripts were read multiple times. The data were 
then imported into Nvivo10® qualitative data analysis 
software (QSR International). Subsequently, the data were 
subjected to content analysis,21,22 by loosely following the five 
elements of the work system in the SEIPS model. EA performed 
a line by line coding of the data and generated an initial coding 
framework. These were then reviewed by both EA and MAC 
and an agreement was reached on the consistency of the 
codes generated. After all coding was completed, the codes 
were combined to form subcategories, which were then 
grouped to form the main themes later categorized under the 
each of the five elements of the work system in the SEIPS 
model. Significant phrases or statements that pertain to 
barriers to medication safety with respect to the five elements 
of the work system were identified. Credibility and study rigor 
was ensured through use of multiple sources of data and 
triangulating findings. 
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RESULTS  
Characteristics of Study Participants 
Out of the 10 potential participants approached, 8 (2 resident 
doctors, 4 nurses, and 2 pharmacists) agreed to participate. 
Five participants were females while the rest were males— 
their ages ranged between 22 and 35 years. Except for 1 
participant, the majority had experience working in the ED for 
less than a year—from as little as 3 weeks to 12 months. To 
protect the identity of persons, we have deliberately avoided 
providing detailed demographic characteristics of our 
participants and information about their institution. In the 
next section, we describe the five major themes based on the 
work system model and provide illustrative verbatim quotes.  
 
Theme 1: Organization Related Barriers 
Organizational barriers that potentially impact medication 
safety in the ED were related to three key issues—
communication failures, hospital policy and procedures 
governing documentation of medication use in the ED, and 
lack of supervision and support to ED staff contributing to role 
conflict and ambiguity. The ED staff reported that problems 
with communication was a common problem and presented 
as a key barrier to medication safety for patients treated in the 
ED. This was reported to be an issue with both verbal and 
written communications. One of the resident doctors 
mentioned: [MD1] “We start patients suspected of having 
infections with board spectrum antibiotics, but once we narrow 
down the cause we will discontinue the antibiotic medication. 
But there are many instances where the patient will continue 
taking the medication even though it is discontinued already.”  
 
Verbal orders were particularly considered problematic and 
often resulted in duplication or omissions of treatment with 
medications. The second resident doctor mentioned: [MD2]: 
“Sometimes we tell the patient to stop a medication without 
necessarily writing it on the order sheet. So when the nurses 
come, they make the patient take the medication because they 
see it on the order sheet.” 
Furthermore, lack of clarity on issues and meanings related to 
order writing among resident doctors and nurses presented 
unique challenges, thus creating potentially unsafe conditions 
for patients receiving medications. [MD1]: “To be honest with 
you, there is even some confusion between residents and 
nurses on what the terms revised order, added order, or new 
order represent. We never officially discuss about these issues” 
 
The ED currently uses a paper-based documentation system. 
Overall, there was little awareness and value for proper 
documentation of the patient care process in the ED and, more 
specifically, for documenting of medication orders. High 
workload was consistently mentioned as a primary reason for 
non-compliance with proper documentation. Poor 
documentation of medication orders resulted in increased 
workload on nurses who relied on the drug order sheets to 
carry out their medication-related tasks such as dispensing and 
administration of medicines. Nursing staff consistently stated 
that the practice of documenting drug orders in non-standard 
places in the patient folder was very common in the ED and it 
has made them engage in a continual habit of “hunting down” 
medication orders.  
 
Our study also identified limited supervision and support—
partly due to critical shortage of senior staff—as potential 
barriers to medication and overall patient safety—which in 
turn led to role ambiguity and conflicts among the ED staff. 
Multiple opportunities develop for tasks to become 
antagonistic, especially among resident doctors. This was 
further compounded by the lack of coordination and 
communication as well as the differences in background 
training and unit culture that each of the resident doctor 
brought to the ED. Junior resident doctors mentioned lack of 
adequate support from their senior colleagues as one of the 
key obstacles interfering with proper patient care. At worst, 
most of the ED work was left to junior residents with minimal 
support from senior colleagues. Table 1 provides additional 
illustrative quotes from participants. 
 
Table 1: Organization related barriers to medication safety 
Documentation Policy 
[MD1] Resident doctor 1: “I have many patients waiting for me so I have to do this quickly. There is too much 
paper in the patient folder and there isn’t much time to find it [drug ordering sheet] and especially if it is a 
returning patient, I won’t be able to find the drug order sheet quickly because it [the drug order sheet] is hidden 
somewhere in there. Therefore, I write the order at the back of any of the sheets or sometimes write in the plan 
section of the medical chart. The nurses are used to this and will usually find it.” 
[RN2] Nurse 2: “Here in the ED doctors often do not write their orders on the order sheet. Since we know that is 
common, we first check the order sheet but don’t stop there if there is nothing. It is common for them [the 
residents] to write orders in the plan section, for example. So we go there too if there is nothing in the order sheet. 
This practice is uncommon, though, in the inpatient wards but here it is common and most of us who work here 
know it and do it. But for someone who is new here may be difficult until they get used to it.” 
Limited supervision and 
support to junior staff 
[MD1] Resident doctor 1: “The senior residents mostly don’t bother coming to the ED. They usually come in the 
morning for the rounds and then leave. During a duty, it is usually the junior resident who stays in the ED 
throughout the night while the senior stays in his residence apartment. They only come when there is a serious 
condition and when we call them. Sometimes they don’t even answer a call” 
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Theme 2: Task Related Barriers 
Participants mentioned that tasks performed in the ED were 
often highly stressful in their nature (Table 2). Multiple factors 
played an additive role including—the need to juggle and 
continuously prioritize large numbers of patients needing 
attention, while addressing aggressive family members trying 
to advocate for their loved ones. The time sensitive nature of 
the care provided in the ED was also mentioned as a 
contributing factor to the stress and high task demands.  
 
The work of ED staff also appeared to be frequently 
interrupted. Common causes included shortage of supplies, 
misplaced items—including medications and patient charts, as 
well as patients’ family members and other hospital staff. We 
observed staff frequently breaking off from their current 
tasks—often multiple times within a span of few minutes—in 
order to locate and retrieve items needed in the care process. 
However, doing so was made difficult by the extremely 
cluttered workspace. Consequently, staff were sometimes 
forced to administer medications or write new orders without 
consulting the patient chart, and by only relying on reports 
from the patient or family members. On occasions, ED staff 
also failed to resume the interrupted tasks as they became tied 
to another emergent situation.  
 
Table 2: Task Related Barriers to Medication Safety 
 
 
 
 
Stressful and time 
sensitive tasks 
[RN1] Nurse 1: “This is really a not so good environment to work in. It’s always a struggle dealing with the 
patients and their family members. When, for example, I am working to administer a medication to a 
patient, a caregiver of another nearby patient comes and asks me to do something because they may 
perceive something is wrong. At times they turn violent and try to attack us. They can spit on your face. 
We deal with all these issues and it’s so stressful.”  
[RN3] Nurse 3: “What we do here is mostly putting out the fire. It’s difficult to work as a team because you 
have to run around by yourself to attend to the needs of patients. We have lots of them [patients] here. 
And the family members also don’t understand our work here and they add to the stress. For example, 
when I am seeing a patient, a caregiver for a patient on the next bed pokes me or says something in the 
middle of my work [administering medications] and asks me to see his patient.”  
Frequent task 
interruptions 
[MD1] Resident doctor 1: “As you noticed, we are overworked due to the high patient load. You are always 
interrupted, called here and there–the doctor, the nurse, a family member. So it’s really difficult to 
maintain your composure and function well.” 
 
 
Theme 3: Person Related Barriers 
All participants had limited experience working in an ED 
environment (Table 3). At the time of data collection, ED work 
experience among participant nurses ranged from 1 to 48 
months. In addition, all pharmacy and nurse participants had 
no prior work experience or training to prepare them for the 
work in an ED environment. The ED was also staffed and 
primarily run by young resident doctors who had few weeks to 
1 year of experience working in the ED. Nursing staff seemed 
to have the most difficulty especially during the beginning of 
their placement in the ED.  
 
High staff turnover compounded the problem of limited 
experience. This was caused not only by staff leaving the 
hospital for other, better paying jobs, but also due to the 
hospital’s policy of rotating staff—especially nurses—between 
different patient care units. All the nurse participants reported 
that they had worked mostly in inpatient wards and 
ambulatory clinics— environments completely different from 
an ED setting. Pharmacist participants did not seem to notice 
a major change in their work even though they recently started 
working in the satellite pharmacy located within the ED.  
 
Fatigue resulting from long work hours was also commonly 
reported. Most reported working 10 or more hours was very 
common. The nurses reported that during a night duty, work 
hours usually last 14 hours which sometimes got prolonged 
due to a delayed handoff of patient care during a shift change. 
Resident doctors especially discussed the excessive workload 
as a common source of their fatigue interfering with their 
ability to communicate medication and other patient care 
related information to an incoming resident during a shift 
change. Although slightly variable, each resident doctor 
typically saw between 25 and 30 new patients during a half day 
period (8 am-12pm). These were in addition to the 
approximately 10 patients already in bed within the ED. Each 
nurse was also responsible for administering medications for 
the 10 patients. But they also assisted with new patients with 
different activities such as performing venipuncture, providing 
breathing support, as well as obtaining medications from the 
pharmacy and outside sources.  
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Table 3: Person, Technology and Tools, and Work Environment Related Barriers to Medication Safety 
Person Related Barriers 
Limited training 
and experience 
[RN4] Nurse 4: “It is difficult at the beginning. Some of the drugs are new and I am not familiar with them. 
I only learn about them from my seniors [senior staff nurses] who have been here for some time.”  
Work related 
fatigue 
[MD2] Resident doctor 2: “It is usually the junior resident that does most of the work here [in the ED]. Also, 
there is expectation from everyone like R2s and R3s [Year 2 and Year 3 residents] and seniors [attending 
physicians] that we do the main work. Especially when on duty, we spend like 20 to 24 hours here [in the 
ED].” 
Technology and Tools Related Barriers 
Poorly 
maintained 
technology/tools 
[RN1] Nurse 1: “There is no routine maintenance here. I personally sometimes have to find an electrician 
to help me fix the monitor. I remember once, triage monitor showed us a high BP [Blood Pressure] in a 
patient who was hypovolemic despite the fact that she had signs of hypovolemia. Since we have the 
experience of not trusting the equipment here we even do the manual measurement of the BP. So for that 
lady, we eventually had to resuscitate her by giving her lots of fluids.” 
Work Environment Related Barriers 
Crowding and 
patient boarding 
[RN2] Nurse 2: “The Orthos [Orthopedics service] usually have a big problem with beds so their side has 
many patients waiting here in the ED.” 
 
 
Theme 4: Technology and Tools Related Barriers 
At the time of data collection, the ED had some basic 
equipment and technology including, oxygen cylinders, 
portable ultrasound and electrocardiogram machines, manual 
defibrillator, suction machines as well as blood pressure meter 
and pulse oximeters. Equipment breakdowns—mostly 
resulting from poor maintenance or use of outdated ones—
appeared to cause frequent task interruptions. Improper 
calibration or faulty readings from some of the equipment was 
also pointed out as a major concern (Table 3). 
 
The nurse participants reported that they used a medication 
sign-out sheet as a useful tool to help them organize the 
medications to be administered during the administration 
rounds. In preparation for the medication administration 
rounds, nurses diligently transferred ordered medications—
along with diagnoses—from each of the patient charts and 
kept them together in the sign-out sheet. During the 
observation periods, however, EA noted that the medication 
sign-out sheet contained medication-related information that 
was barely legible and—sometimes—conflicting. Most 
notably, the sign-out sheet was being re-used multiple times 
by erasing the entries from the previous 24-hour cycle. Our 
observation of this practice also revealed that incomplete 
erasures often left residual letters and numbers in the 
columns, potentially causing confusion when entries were 
made during the following 24-hour cycle.     
 
Theme 5: Work Environment Related Barriers 
Design of the ED’s physical space presented key challenges 
with respect to having a conducive work environment for 
members of the ED. The interior was dimly lit as some of the 
fluorescent lamps were out of order and did not get replaced 
in time. This was particularly more challenging in the evening 
where there was no sufficient sunlight coming through the 
windows. We occasionally observed nurses using a flashlight 
from their personal cellphones to illuminate a patient’s arm as 
they tried to perform a venipuncture.  
 
Although located in the ED, pharmacists were physically 
separated from the rest of the ED staff and mostly 
communicated with caregivers and other members of the ED 
staff through a small window opening cut out of the 
pharmacy’s door. Pharmacists worked behind the window to 
dispense medications when orders from the resident doctors 
were presented to them.  
 
Participants described that the ED is mostly overcrowded due 
to high volume of patients and their accompanying caregivers. 
This finding appeared to be among the recurrent themes 
identified from the interviews and was confirmed by our 
observations. ED staff expressed their frustration that the 
overcrowding partly resulted from many patients using the ED 
for non-urgent conditions. Patient boarding was also 
mentioned as a problem adding to the crowding; due to 
unavailability of in-patient beds, many patients remained in 
the ED although a decision was made to admit them.  
 
The ED workspace was extremely cluttered and this interfered 
with the work of staff in delivering safe care. Medical 
equipment (such as ultrasound and electrocardiogram 
machines, and portable oxygen cylinders) were all randomly 
placed across the ED work space—many of them contributing 
to safety hazards as healthcare professionals ran around in the 
ED caring for patients. Despite the best efforts to maintain 
order, patients’ medical charts were often strewn across the 
space making it hard to locate them when needed. Most 
notably, the cluttered workspace also negatively impacted 
arrangement and storage of medications. For example, those 
kept in the emergency medicine crash cart were misplaced 
from their individually labeled drawer pockets, thus increasing 
the chances for their inadvertent administration during 
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emergencies. Some of the medications that we noted to be 
misplaced or mislabeled during our observations include: 40% 
dextrose injection, calcium gluconate injection, potassium 
chloride injection, and thiopental sodium powder for 
injection—most with a high potential for fatal outcomes if 
given to the wrong patient or indication.   
 
DISCUSSION 
System improvement efforts that focus on improving 
medication and overall patient safety must begin with a 
thorough understanding of existing safety barriers. In this 
study, we used a systems engineering approach—the SEIPS 
model of work system15—to identify barriers influencing 
optimal medication use and safety within an Ethiopian ED 
setting. The overall impact of such barriers should be 
considered within the context of the whole ED and their 
interaction with each other. In doing so, researchers, hospital 
leaders, and policy makers can view the “whole picture” and 
develop a multi-pronged intervention to address the identified 
challenges instead of focusing on a single component, which, 
by way of priority setting, may diminish role of the other 
barriers. 
 
Emergency departments are generally complex and dynamic 
with clinical work being highly uncontrolled and 
unpredictable.2 As a result, these environments tend to be 
more stressful.24 As was shown in our results, the drudgery 
involving a need to negotiate with the large number of patients 
and their caregivers, as well as the constant battle to navigate 
the work space and identify misplaced items—potentially 
worsened by clutter and the dimly lit work environment—can 
increase fatigue and make the work even more stressful for the 
ED staff. This, in turn, may contribute to increased job 
dissatisfaction for the ED staff—eventually forcing them to 
leave their work place, thus perpetuating the cycle of 
inexperience as new hires move in replacing those with better 
experiences. 
 
Without diminishing the negative impact of severe resource 
deprivation, many of the identified challenges in the 
medication use process in our study are also likely to have their 
roots in the hospital (specifically, the ED) culture that may 
foster certain practices as accepted norms. And, as Aveling et 
al 25 have noted, institutionally ingrained norms may be used 
to “legitimize or obscure poor practices that have the potential 
to cause patient harm.” For example, the practice of multiple 
reuse of the medication administration chart to the extent it 
became so difficult to read medication names and their 
corresponding doses was treated as the normal part of the job. 
When asked to comment on the practice during the 
observation sessions, some of the nurses seemed to be 
indifferent and shrugged it off as “this is how we do it.” 
Perhaps, this may also reflect apathy on the part of these 
professionals due to inadequate organizational support.  
 
Many of the accounts from the study participants indeed 
highlighted significant levels of frustration due to poor 
organizational systems, which might explain the high turnover 
of staff (and hence the shortage) in the ED. And these mainly 
manifested in areas of professional development and staff 
retention as well as challenges related to rigid and hierarchical 
relationships between healthcare workers of the ED. In this 
regard, an important area of intervention for the hospital and 
ED leadership would be promoting a work culture that 
encourages respect among members of the ED staff as well as 
flattening unnecessary hierarchies to foster an enabling 
environment that allows open discussion of patient care 
concerns among the various members of the ED team.  
 
Despite their good intentions, programs aimed at improving 
health system performance may have a very narrow focus and 
overlook critical processes that are essential to patient care 
and overall safety.26 The critical deficiencies identified in the 
medication delivery system of the ED illustrate this point. For 
example, while there was a great deal of emphasis on training 
staff in emergency care services (primarily physicians and 
nurses), work was limited in developing a medication use 
system that supports efficient delivery of medications. Our 
observation that family members were often responsible for 
obtaining the medications from the pharmacy shows the 
critical gap in this regard. A redesign of the current process 
that includes hospital personnel with ownership of the 
medication delivery could help reduce confusion and improve 
patient and family experiences while in the ED.     
  
Our findings also showed that pharmacists’ role in the ED was 
primarily limited to dispensing medications. Although having 
pharmacists formally assigned to work in the ED itself is a 
recent phenomenon in Ethiopian hospitals, their increased 
involvement in direct patient care presents an important 
opportunity to increase safety and quality of medication use. 
Even though the physical layout of the ED space limited the 
pharmacists’ interactions with patients and other ED staff, 
redefining roles and designing teams to create a work 
environment where pharmacists actively interact with other 
ED members and contribute to medication reviews can be an 
important way to utilize the medication-related expertise of 
such professionals and improve overall patient safety.28    
 
Developing a strong communication and teamwork can also 
contribute to building additional layers of safety into the 
medication use system and compensate for the inevitable 
weakness of healthcare professionals30—a fundamental tenet 
in the discipline of human factors engineering.16–19 For 
example, creating a standardized documentation system and 
a common language around medication use can be a good 
starting point for the ED and hospital leaders. This is 
particularly important because of the EDs place as a major 
training site for trainee resident doctors who may speak a 
“different language” than the nurses and pharmacists who are 
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permanent employees of the hospital. Implementation of 
order sets—whenever appropriate—may further improve 
documentation by reducing some of the workload on ED staff, 
thus allowing improved compliance with hospital 
documentation policy.31  
 
Clearly, an improvement effort that targets medication and 
patient safety in the ED must consider the realities of current 
context and the means available to ED and hospital leaders. To 
be successful, however, it is important to recognize the 
complexities surrounding medication use in the ED and the 
context under which medication use occurs—an intervention 
targeting one aspect of the medication use process will likely 
need to consider the direct and indirect influences of other 
contextual factors. For example, without decluttering the ED 
workspace and reducing the patient load, expecting ED staff to 
fully adhere to documentation requirements may result in 
little improvement.  
 
Our study had some limitations that are worth mentioning. 
First, this was a single hospital study and thus generalizability 
of the findings may be limited. Nevertheless, like many 
qualitative studies, the goal of our study was not to make 
generalizations but rather to gain a deeper understanding of 
the personal experiences of ED staff with respect to perceived 
medication safety barriers. Second, the study had a small 
sample size and there is a potential that we may not have 
captured the full range of views from participants. For 
example, recruiting resident doctors was challenging as the 
institution was a training site and some of them had 
unpredictable work schedules. The more senior residents were 
mostly unavailable as most of the ED work was left for the 
junior residents, something that was commonly mentioned by 
the two resident doctors included in our study.  
 
Third, most of our participants had at most 1 year of 
experience working in the ED. As a result, there may be a 
potential for missing some information regarding the work in 
the ED that would otherwise be gained by interviewing more 
experienced workers. In our experience, however, this did not 
seem to be an exception. At the time of data collection, the ED 
was being staffed mostly by young professionals with several 
months to few years of experience.  
Finally, we were not able to include patient and family 
perspectives in this study. A future study should consider 
incorporating the views of this important group of 
stakeholders to develop even a more detailed understanding 
of medication safety barriers in the ED. 
CONCLUSIONS  
This study highlighted some of the challenges in the 
medication use process and potential barriers to medication 
safety in a low-income country’s hospital ED. Applying a 
system-based approach allows a context specific 
understanding of medication safety hazards in EDs from low-
income countries. When developing interventions to improve 
medication and overall patient safety, health leaders should 
consider the interactions of the different factors.  
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